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IGBP forest types
Evergreen needleleaf
Evergreen broadleaf
Deciduous needleleaf
Deciduous broadleaf
Mixed
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Biodiversity Hotspots
I the Continental 115, and Hawai'i
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Threatened Streams and Habitat!

THE MID-ATLANTIC
INTEGRATED ASSESSMENT

— Stream Condition

\¥/
Watershed Profile

Biological Condition

S DS S Ranking of Stressors

& assessment
endpoints

Channel Sedimentation

Riparian Habitat

Mine Drainage

Describe Acidic Deposition
EnV{ronmentaI _& Fish Tissue Contamination
Socio-Economic

Setting Total Phosphorus (Nutrient)

Tolal Nitrogen {Nutrient)

Non-native Fish

% Stream Miles

opportunities
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Defining the Science Agenda

We need a scientific foundation for the
[holistic] integration of environmental and
socioeconomic data and models in public policies..

SN

Socio-econ/env integrator




Approach: Energy Systems
Analysis

zEmergy iIs the availability of
energy of one kind that is used
up in transformations directly
and indirectly to make a product
Or service.

Emergy of something is found
by summing the inputs from the
network of connecting inputs.




ENERGY: 1 kcal 180 kcall 1000kcal 120,000 kcal
(7.5%10°J) (4.2x106 J) (5x108

- )

4\\

EmMERGY: /5x107seJ/yr 235x10105/

1 ?a\—i@




PEOPLE
(‘?I

HOUSEHOLD

MARKETS:

SOLAR

est Virginia




CVANDEECISION
Process

Knowledge Base

Implement &
evaluate
selected
solutions

Canaan
Valley
Institute

Develop &
select
alternative
solutions

Landscape Analyst

o
,Stake‘Holger

IssUBs &
Concerns

Identify problems
& assessment
endpoints

Landscape Analyst

Identify related
human activities

Watershed Profile

Describe
Environmental
& Socio-
Economic
Setting

Identify & evaluate
current and future
stressors, risks,
opportunities

Socio-econ/env




L andscape Analyst

Study Area Selection
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L andscape I ndicator Water Quality Wildlife Habitat
Analysis Analysis Analysis

ANALYSIS COMPARISON

Land Use Change
Model (Choice)




Primary Analytical Tools

US EPA Office of Research and West Virginia University’s
Development’s Ecological Watershed Characterization and
Assessment of Mid-Atlantic Approach

Modeling System
Geographical

Infogmation

SEPR,

Watershed
Characterization and

Sm}/§§m3 (GIS) Modeling System

r.

version 1.0

THEMDAILANTIC
NTEGRATED ASSESSVENT

MAATeam

US Environmental Protection Agency
01 Mepes Reed

FatMeede, MD 207565053

phone: 4103062749

fax 41630530%

'sMi ' Penn State University’s
EPA’s Mid Atlantic Integrated Assessment Cooperative Wetlands R S orter
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Case example-Mining in the Highlands
s 11

|dentify site and issue specific
social, economic, and ecological endpoints
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Impact of Mining Activities on National % Forest Ranking

Future Mining Scenario

Percent Forested
>= 89%
< 89%
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Bird Community Index in WV Study Area
Land use scenario #3: Future Scenario




Bird Community Index
Baseline Central Appalachian Ecoregion

2%

Near future

3%

Future Mining

Good/ excellent

Il Average

Total Area;
Poor 7.427.855 acres




Percent of remaining forest with timber permits
1992 - 1999

Future Mining

30% to 35% of
remaining
forest under permit .
for logging N Data courtesy of WV Division of Forestry







Modeled in-stream Labile Dissolved Organic
Carbon (LDOC) concentrations
at the FOLA mine site.

LDOC concentration (g/m3)
0.002 - 0.162
0.162 - 0.335
0.335 - 0.535
0.535 - 0.808
0.808 - 1.801




Streams reaches with a > 25% reduction of
labile dissolved organic carbon from FOLA
valley fills

Assumed mine footprint

B Valeyfills
#~ Streams (30 acre FAC)




Changes to Ecological Endpoints

Current Rank Proposed mines Future Rank
(% forest cover) (% forest cover)
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Cerulean Warbler — WV -GAP Distribution Mapping

Input — Range Map

Habitat Types Associated with
Species:

Surface water

Foodplain forest

Cove hardwood forest
Diverse/mesophytic hardwood forest
Hardwood/conifer forest

Oak dominant forest

Mountain hardwood forest

|nput — Habitat Associations

Slide courtesy of Jackie Strager, WV GAP Coordinator




Cerulean Warbler Habitat M odel

G| S datasets Derived data layers

Sope......coovviiiinn.
Moisture index
Surface curvature

Drainage area

Multi-spectral
satellite imagery Forest cover




Cerulean Warbler Suitable Habitat
1999 and cover + Future mine permits

Most suitable habitat
| ess suitable habitat
Unsuitable habitat

Mine footprints
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Case Example 2: Sprawl

e Predicting sprawl- based on factors of
Impedance and growth

« Managing sprawl: regional, local, site-
specific
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Potential Growth- High Density Areas




Regional Strategic Application

Hypothetical Goals:
 Characterize and understand the region
 Develop sustainable growth corridors
* Preserve or improve regional ecological
condition
e Focus regulatory and non-regulatory resources
on most pressing environmental conditions
* Measure success
e Involvement of local stakeholders




Characterize Study Area

First Congressional District
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Land use/land cover of First Congressional District

Histagram ot Land usefland cover:Y alue

3100000 T

B Cpen Water
2700000 T

O Law Int. Residential
M High Int Residentid
B Commercial
2250000 :
O Eare Rack, Sand
W rdines, quarmes
@ Transitional
1800000 T - )
Diaciduals Forest
B Covorgrasn Forest
B i Forast
1350000 7 O e asturer Hay
O Row Crops
B =mall Grains
900000 T

O Grasstand (urban, recr)

[ | W'y Yetlands

BEmarg. Herb Wtiands

450000 T

Land use/Land cover




Road Density

Density Map Road Density Index




Ecological Condition

Good/ Excellent ical Condition Index
. -1.328
Bl Average . -1.505
- Poor . -1.671
. -1.808
-1.974




Stream Length Through Human-Influenced Land Uses

Watershed Ranking

Land cover
along streams

Deciduous Forest

Percent Stream Length
Evergreen Forest 0.035-0.125

0.125 -0.167

Agricultural
-0.239

Mining . -0.348
-0.894

Palustrine Wetland

Open Water

Commercia




L andscape Modeled Water Quality

- -

Nitrogen Phosphorus Export

Nitrogen Export (kg/halyr) Phosphorus Export (kg/halyr)
0-2327.13 0-417.69

2327.13 - 4872.23 417.69 -874.5
B 4872.23 - 9433.32 B 874.5-1693.16
I °433.32 - 16900.53 I 1693.16 - 3033.43
[ 116900.53 -54797.65 [ 13033.43 -9835.48




Case example-First District

Model landscape changes

Hypothetical new
developed areas,
surface mines, and
timber operations




Changes to Ecological Endpoints

Current Rank
(% forest cover)

Reduction "
inhabitar -
areafor

e

interior K%; ;
species A=
24w

New devel opments, mines, €etc.

& |ncrease

- N habitat

areafor
generalist
species

Future Rank
(% forest cover)




Local and Site Specific Application

Develop &

Hypothetical Goals: zelect

alternative
solutions

*Develop Industrial parks, shopping malls, )

evaluate
selected

and airport at selected sites solutions
*Preserve or improve ecological condition

Objectives:

e |dentify site building constraints

e|dentify site specific ecologically significant areas
*Apply appropriate buffers

e |dentify and institute mitigation restoration
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Physical and Economic Development
Constraints

o Steep slopes (>25%)

* Previously developed land (e.g., residential,
commercial, mined lands)

e Limited access (few roads)




Environmental Development Constraints

* Riparian buffer zones (30m - 60m)
* Regulated land uses (e.g., wetlands)
e Ecologically valuable forests
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Fairmont / Clarksburg
Developable Land in Ecologically Poor
Condition
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Development Potential

] Undevel opable
] Developable

M Dee opable
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EWATERSHED CHARACTERIZATION AND MODELING SYSTEM1.0
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2WATERSHED CHARACTERIZATION AND MODELING SYSTEMI1.0
File Edit “iew Theme Help LabelFeatures Automatically hodel In-Stream Water Quality

(S

& Marion

1 Subwatershed 1=

L

Subwatershed

Iibdeled Total Phosphorus (Post) (e
Iiodeled Total Phosphorus (Post) loac
iodeled Total Phospharus (Initial) (m

)
Iibdeled Total Phosphorus (Initial) los—
iodeled Total Suspended Solids (Pos
Iibdeled Total Suspended Solids (Po:
Wiodeled Total Suspended Solids (Int
Ivibdeled Total Suspended Solids (Init

] e e e

Developed areas

Open Water Butfer
[] Cther

[l Fiparian Zone
[] Mo Data

| Beep slopes (#25%)
[] Cther
W Seep slopes
[] Mo Data

| Developed land/ stesp slopes
[l Ceveloped
[] Undeveloped
[] Mo Data . ¥ g \
| Ecological Condition ' : o i =
I:l Foor 1 " 3 " 8 P
[]Average

[l Good! Excellent
[ Mo Data

L

| Toxic release inventory stes
¥

_| Permit compliance systern
4

_| Hazardous and solid waste stes
¥

_| Buperfund sites

_I Landfills :
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EWATERSHED CHARACTERIZATION AND MODELING SYSTEM1.0
Edit \x’lew Theme Help Label Features Automatically  Model In-Stream Water Quality

S ] e ] |

]

]

(2]

¥

]

Iibdeled Total Phosphorus (F‘Dsﬂ (
iodeled Total Phoe;hhurus (Post) Iua[
Iibdeled Total Phosphorus (Initial) m
Iiodeled Total Phosphorus (Initial
Iibdeled Total Suspended Solids (Po:

]
Moz
(
Iibdeled Total Suspended Solids (Pos
{
(

Iiodeled Total Suspended Solids (Init
Ibdeled Total Suspended Solids Mt

Developed areas

Open Water Buffer

[] Cther
[l Fipatian Zone

[] Mo Data

Heep slopes (+25%)
[] Cther

B Gteep slopes
[]Mo Data

Developed land/ steep slopes
B Deieloped

[] Undevelaped

[] Mo Data

Ecological Condition

[ Paor

[] Average

[l Good! Excellent
[]Ha Data

Toxic release inventory stes
¥

Ferrmit compliance systern
¥

Hazardous and solid waste stes
¥

Superfund sites

Landfills
¥

Cities
#

USGE gauging stations

Choose a pollution parameter:

Taotal Suspended Saolids

Tatal Suspended Solids (Initial)

: Tatal Nitrogen

Tatal Nitrogen (Initial)
Tatal Nitrogen (Fost)
Taotal Phosphorous
Total Phosphorus (Initial)




EWATERSHED CHARACTERIZATION AND MODELING SYSTEM1.0
Help Label Features Automatically  Model In-Stream Water Quality

[=1/0]
(IS E ] : i Scale [41.043

& Marion

srmall strearn, non forested ;I
I amall stream, forested
B large strearn, non forested
B large stream, forested
B palustrine open water wetland
[ palustrine ermergent wetland

= palustring forested wetland : . Choose a pollution parametar:
lacustrine ik " - I
e CDa:EIieﬂlculgyBakerstuwn Mg _ Total Suspended Salids (Post)
Freepart, Kittannin'g, Clarion = | Tatal Mitragen
laeger, Sewell, Wielch, Raleigh i : Tatal Nitrogen (Initial)
- %E;'ﬁg;]tz;mirseik_}, SE AT L - g . Total Mitrogen (Post)
| Sockton, Coalbury, Winifrede, Ch . i o 1 : Total Phospharous
Cedar Grove, Alma, Peerless, Gar ,.. _ Tatal Phosphorus (Initial)
- Powellton, Eagle, Gilbert, Douglas
I Wiashingtan

Wigymeshurg, Uniontown, Sewickl
Redstone, Fittshurgh

¥ Land Use/ Land Cover {Post)
B Cpen Water
[ Low Int. Residential
[ High Int. Residential
B Cormmercial
[ ] Bare Rock, Sand
[ Mines, quarties
[ Transitional
[ Deciduous Forest
[l Evergreen Forest
B Ivixed Forast P
[] Pastures Hay
[] Pow Crops
[ mall Grains
[ ] Grassland furban, recr)
[ Wioody Wetlands
[] Bmerg. Heth. Wistlands

O
[] Mo Data

«1 Land Use/Land Cover init)
[ Cpen Water
[ ] Low Int. Residential
[ High Int. Residential
W Cornmercial
[ ] Bare Rack, Sand
[ Mnes, quarries
[ Transitional
[ Deciduous Forest
[ Evergreen Forest
B vied Forest |
[1PachiralHay =]
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CVI’sInstitutional Knowledge Base

CVI Actions |nteractive Mapping
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